where v is the velocity of the atoms and v b is the velocity calculated from the surface binding energy, Eb, customarily taken to be the heat of sublimation. Fig. 1 Dissociative ionization requires the absorption of energy (typically multiphoton) that exceeds the sum of the diatomic's dissociation energy and the atom's ionization potential.
Generally, multiphoton absorption is easier for molecules than for atoms because the density of states for molecules is much higher. This could explain why photofragmentation of dimers dominates the atomic ion signal.
The neutral dissociation/ionization mechanism is another two-photon process that could explain our observations. In this mechanism, the first photon dissociates the molecule, and the second ionizes one or both neutral atoms.
For neutral dissociation/ionization to dominate atomic nonresonant ionization, at least one of the atoms from the dissociated dimer must be in ata excited state that is one-photon ionizable. Dissociation to ground state atoms will not result in the majority of atomic ions coming from diatomics, since these atoms will have the same ionization efficiency as atoms directly sputtered in the ground state.
One of the most interesting aspects of the neutral dissociation/ionization mechanism is that it is possible to distinguish the dissociation and ionization steps. Evidence, in the case of Cu, is shown in fig. 3 . Two excimer lasers were used in a pump/probe fashion. Fig. 3 shows the time-of-flight mass spectra of the 63Cu and 65Cu photoions created by the probe laser alone and the probe laser with the pump laser. 
